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(54) PREPARATION OF TRANSPARENT TI02 SOL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prepare a transparent 
Ti02 sol that can be used while reflecting the color of 
a substrate on which the sol is applied when the 
substrate is a colored one. 

SOLUTION: An organotitanium compd. is allowed to react 
with an org. ammonium compd. in a molar ratio of the 
org. ammonium compd. to the organotitanium compd. in 



the range of 0.25-O.45 in the presence of water to 
hydrolyze the organotitanium compd. and the resultant 
product is heated at 80-1 00°C to prepare the objective 
transparent Ti0 2 sol. In other way, an organotitanium 
compd. is allowed to react with an org. ammonium compd. 
in a molar ratio of the org. ammonium compd. to the 
organotitanium compd. in the range of 0.46-1 .00 in the 
presence of water to hydrolyze the organotitanium compd 
to prepare the objective transparent Ti0 2 sol. 
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-g-^w^e/i-Jfc/^ o . 2 5 ~ o . 4 5 (D^WX^Wf-5 V 
-frT^-a^^^b^SrAPzK^bfc:^, 8 0-100 

duetto. 4 6~i. o on^wx^m^-^^it^-^ot 

4. 



( 2 ) 

1 

itfyKD* /is&fcO. 2 5 — 0. 4 5(^MttIf^y 
Wb-&*S:*D7K^»Lfc«, 8 0-10 0 
T i Ot ^/u^J4ig;frffi 0 
-g-^w^Ufc^o. 4 6 — 1. o oojEH-c^ttl^^ v 

SraJt-TS, TiOt aW^/K7?»Jf** 0 

[»*« 3 ] /K^tt^MI^ Wt-&* £ 
^zk^ffiTTS/SSitTT i (OH) 4 ££/&bfc 
a, fftry^^^AftWTi (oh), cQ-e/uM: 
#o. 50—1. o oco$5H-eW^T>-^^^ J^it^^) 
£AP;t-C8 0-l 0 O^^aaftfAP^&aUTT i o t 
SW^SrMJSi-S. T i Ot SM^u^RJg^fto 

[§i**l4] mm&mmt^mt bt, NaOH. L 
iOH. NH 4 OHSfcttKOH^fflV^nS, 20 
3fciE*£)T i Ot mWSJWWkjjfeo 

[!S*«5] Tfe^Si^fflcOT i Ot gl^/u&rSBt 

[»**6] *triE#«^*Wfc^»<k b-c (-t i 

-O-A 1 -O-T i -) (O^^^^-r^m^TJU 
Kj&SJH^&iV 7/U^^«?A^T iOi 1&&<D*f- 

r/i^^ = ^A<^^^^Src&«)Sffi(&^r^so. oi% 

— 0. 5%"t?&5^k¥RiSffl^T i O t SK^Srffi 30 
ig-TS, §f*3il £fcl;m*«2KiEtt<0T i O, ®PJ 

[0 0 0 1] 

[*w^jRi-5fi«^»] c^i^Tio, mm y si* 

[0 0 0 2] 

[S£5£<7>Rff ] «««)*5tttfflCfflC0T i O t *Sj\><DW£ 40 

(1) Ti***OH- i:R^*-frT»e>ix5T i (O 
H) 4 £5 0 0— 8 0 Ott^bt, T i Ot <7>»«ie 

teOH" tS/CS^r-CttbnST i (OH) 4 *3 «t 

A I (OH) 3 5 0 0-8 00 tt-Jgi t 

T, Al t 0 3 S: K-r LfcT i O t C0»«B 

5 0 tLT, ?#b*X*:T i Ot WMW^HN 

0 3 , HCU CH 3 COOH4^pH^3ggi:l 

fc7k*«^awjfi5t^i»$-fr"C9iaasrtTV\ t i a ✓ 50 
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2 

(2) ±&(D (1) co*ffii:|W]^^bT#btL/cT i O 
t <Da»4(5)ft^NH 4 OH, NaOHftifCpHS:9 
eftJcbfc**»IC»*J»t^«S-e:TW»S:ffV\ T 

i Ot yv^t&o 

(3) _bifi<^ (1) (o^mt mm^isxmhfrtz-T \ o 
t (Dmmmw^w^^m^m^^x^ummm 

*fc#1ft£-frT* T i Ot :/^S:»4o 
[0 0 0 3] 

[*M*s*BfcbJ;5i:^4«H] ±*<0tt*<oft«-e» 
bixST i Ot ✓/I'COfetifLefe-e^FaSK^t^-Cfc 

T i Ot %L^teyt<D®im£ y> < ^o-CV^-CAftTfe 

<7)iST'fc^ 7 0 0 nm£ 9 fc* t "CM b^ 

^StStb-CV^cev^tSr^bTt^o b/c^oT, m 
?>^iSfe-et#?jtL5T i Ot ✓yuS:T±6^*fe$ix/cK 

bTb^5 0 ±oT\ JtttKffl^T i Oj ^jv^wm-lr 

#fe%T*fcoTtfiEM"srflg*JfettjSEffl^T i Ot yyufc 
bTfl. ^l:|feIM^^:t^Mt*5o b^ 
bi^b, «e*^>*JfeT^i^»:SixfcT i Ot mt£<Dffi. 
o o nmasfigft-efc^oD-e, ^f-as-feS?^ 

T i Ot /^SrBKtSr i:^"srfi6-C*>5r ^Sr^b 
tl^o «^ftm^TAU O s «: K— 

^bfcTiOt C0»*|B/^flcSrffiV^S^i£-efi. TA^ 

jSJbPS&*^^b^i/^pm'K^fc5o 
[0004] ^n^xtc. ~ ^$§^±^6 gjftte, T 

Jfe<^ffij*s*6bT^5i:£\ ^oT*fc^fe£rS^$-tt 

fcttffl^^iflE^T i Ot mmy^m&Jjfe&mmi-z 
^tx$>% 0 ^<D$£m(om<D&m~±, Tm<Dmm^m^ 

X\ ^^o, T;v* ~VM\&!fot)^— ^o^f-T i O 

t ^ B s 0 cQ^^^ira^@^b^T i Ot mm^^com 

[0 0 0 5] 

m^?>ik&%<D'£/l'lt&0. 2 5 — 0. 4 5 COtSIST' 
0-10 0X.<DU&X%mMmisXT i Ot ®W>//US: 

t i Ot mm^^cow^^mxh^o 

CO«^ll^5T i Ot SW^/K^Saig^ffifi, 

4 6-i. 0 o<Dmwx^m^^>it^¥otmwtT^^r 
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3 

**:*o*##u-cT i Ot mms^zmmi-z. t i o 

(OH) 4 ^»Lfct, tir^^^£^/T 
i (OH) 4 O^/Vifc^O. 5 0 — 1. 0 0 ^jfifflt^ 

^r>^e^^A>ft:^^D^T8 o-io o'C^saf-c 

»»1LTT i O t SW^Sr«ig1-5. T i O* S 
T\ tLkx.\-£* NaOH, L i OH, NH, OH^/cti 

t i Oi mwyjwMi&Jjfe'ete, tck?Lft, mm^^ 

>i\&3fat LT, (-T i -O A 1 -O — T i -) (D 

i 0 2 S0|y/K'fcot, 7;u^ ^i^^>^££ 
»5Jft£**ri s 0. 0 1%-0. 5%-C*>53t>fk^ J S:/C 20 

[0 0 0 6]g»4TiO l teS^F-^tSfefet-fi, 

^ftot<^)5\ ^^T>^^C> A^^^FU n + CO 30 
v^ixio b^Lft^b. *P*##RJCttttlwBfcS*JB 

7 1£ ^ b *Ttel$[fflj* s #SU:ffiV ^ l ^ ^,£2: W bT ^ 
T% y^tt«w±#dSiecbr^flCW**»ftbsKs/ 

h 7*^b^ttB#K^«^ftv^^fa^fo§ 0 

tb&^k&m&XhZo 

[0007] fflr y ^ ^ ^ j^/tif ^ 

/Mfcj&S 0 . 2 5 — 0. 45tft 50 
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Mt^m/^m^- * zsft&m<D*:fr\£tfi 0.45 
sfcftKAnsw&a (80-ioot) 

9, Rj££3^£-£, ^£lw8Wfc#tt«ffl«>T i O, 
SW#^tt8£ffl*)T i o 2 y f /^^^#5fc^6^ip^^s# 

Mt^m/mm^-^ ^^m^^vcrn 0.45 

< fCt^l-SM4)6tt«I«)T i Oi /^S:ft5: 

* wb^^^vMt/^ 0 . 4 6 j^_b^7i^» i , 

Mffl^T i O, /^S:#5ri:^SEi:4oT^ 
fctui, ^^3ig*3tttjSEffi^T i Oi yVu 

k^mxh&^ktm&x&Zo 

[ 0 0 0 8 ] T i (OH) 4 — T i O t + 2 H* OO^JD 

(i^a*#-efir: <bi\ 80-10 ot^ip^ftg-e^ 
^ifi:?)ii/\ ^Jpzk^flfcR/Sl*. Ti (OR) 4 
+ 2 Hi 0->T i Oi +4ROH {R&T 
■to } iHSJS^ierOi^^ iK^«JtwiP7k5>j9¥ 

Mk&lfa/T i (OH) 4 (D^E-/UJt(i, T i (OH) 4 

Ti (OH) 4 e^^e^Jt^o. 5 0*10. 4 0^±t 
(i, i Oi ^u&^S/tAoRFBB^^^ 

/T i (OH) 4 t^A-Jt^O. 4 0*J«-e(i, iP7K5> 

flSEfflOTiO» ✓^Sr»5Ci:^^I1iB-e. *SM43t 

ttaffl^T i Oi ✓yub^#6»n*^ofc 0 

^?>, iP7K^»RlCtt^^B*S«*air>^=>>A 



( 4 ) 

5 

ik&%d/T i (OH) * (T^A-Jt-eO. 5 0J^_hT*S?n 
If, ^*-SI^*3t«aEfflOT i O* ✓yu&W^r.i:^ 

[0 0 0 9] — jftWJ-, Ti 4 ^A l s *tf> T 

otjo!), g#Jtf> (-T i -O — A I -O-T i — ) <D 10 

&lEX\t^Zffl\zi&Z. 9 , (-Ti-O-Al-O-Ti 
-) ^t^tt^^i-^a^ryua^i/KSr^S-frS 

^^iirfcT i O* SW^u-efcoT. T/i^^Aco^ 20 
^^fct&feSJffitMnf^O. 0 1%~0. 5%T?S>5 

mt^mm<oT i Ot sw^srfiit-rsr i^±o 
[ooio] ^(^«^tcffl^b*LS*«r^=9A-fb 

-&%i:LTIi, (RR 1 R* R 3 ) NT X" , (RR 1 
R l ) HN + X" , (RR 1 ) Hi N f X" {R, 
R 1 , R l . R 3 tiTA^A-S^U X - fiOH" £ 
tjH-o R, R 1 , R* , R 3 <73jKlS*Ji4S«*lllCr* 30 

(2\ (CH 3 ) * OH" , (Ci H 5 ) 4 N* OH 

" , (C s H 7 ) 4 N + OH" „ (C* H fl ) 4 N + O 
H" , (CH 3 ) % H t N + OH" . (C» H 5 ) t H 
i N f OH" , (C s H 7 ) i Ht N* OH - , (C* 
H 9 ) t Ht NT OH" tfSft^Mi: LTyiJ^SnSri^ 

t>~*\mxh% 0 40 

[00 11] ^0«K^ffl^b^S*1»T i It^mt L 
T(i, — «M#T i (OR) 4 {RiiT/U^S^I 

T i (OMe) 4 (OMefi^ h^rv'SSrSi"} > T i 
(OEt) 4 (OEtHxh^v^SSrStl , Ti (O 
Pr n ) 4 lOPr" «/^-eyU^n^^r>/SS:* 
i~} , T i (OPr 1 ) 4 (OPr 1 \£y< VzfuiR**/ 
*^**t~} , T i (OBul 4 IOBu ft IS/vu-^/u 
/h^r'>M$tl , T i (OBu 3 * 0 ) 4 (OBu 

s *° b*ism&m-r) . ti (oBu i,rt ) 50 
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4 (OBu Urt M3«y h*'>S«r*1-} fcjf&tt* 

W^T i ft&mt LTWu Ti (OR) 
4-, (acac), i:Lt*$n5fcOt?, IIECOOR 
CO — a ca c T*H# *^f:7/^ =*r > K fcftffl^pT 
mXhZo £<bi^ tiTift^fttUlt Ti (O 
R) 4-n (RCOO) tt <h L-CS£*l5fctf>T% ±IS^ 
OR(0-fflS:IIgJl»» (ABllSift^ttfi&fpJIBJKK. ^fnflil 

fc^o *«T LTtf:. Ti (OR) 

4_ n (alkanolamine) n t LTift t> 
<£>T\ _h|B0OOR00— gBS: alkanolamine 

fflfc pfffi"C?fc^>o alkanolamine^ Lttt, 
TEA (MJx^/^]/7^) . DEA (v>:x^/ — 
/l/7^V) , ME A (^e/x^/^u7^y) 
£ LT^lJ^-C'^ Sid*, rtibCO a I k a n o l a m i n 

[0012] ^(D^m^m^^bn^mm^^^t^mt 

LTIi, TiCl 4 , TiCl 3 . TiO (N 

0 3 ) i , T i (SO4 ) t , T i ONO3 , T i OS 

[0013] ^(omm^m^ btiT i (oh) 4 st^j* 

$it5fc*C0ffiStt^t^%i: LTtt, NaOH, LiO 
H, NH4 OH, KOH^ft^J^ LT^SttS^. 

[0 0 14] ro^^icfflo^ibtLSA 1 T/U=3=^v' Ki: 
b~Ci3\ -jRWiA 1 (OR) 3 {RteT/U*/um&m 

c R H lnM "e*stts} T/^^fv' v&mf btl. 

Al (OBu 11 ) 3 lOBu 1 \±J)^)Vrf h^f'>SSr 
ft"f*} , Al (OBu s46 ) 8 {OBu s *° fi^2^^ 
N^rv-SSr^-f-} , Al (OBu Urt ) 3 (OBu Url 

^msmyh^iym^m-r} , ai (op r a > 9 {0 

Pr* fiyyu-eyu^nsK^^XSr^'t*} , Al (OPr 
1 ) 3 {OPr 1 fcfc-Y y^dTK^v-S^^-r} . Al 

(OEt) 3 (OEtllxhdfv'S^t) . A I (O 
Me) 3 (OMeli^ H^^^^i"} * if 

V\ ^^c. A 1 Ki: Itli, Al (OR) 

3 - R (acac), i: bT*$n^fc<0-e. _blE<OOR 
8l5«;a c a c "Cfi* LTcTA^ ^ KtCO^T tffi 

[0 0 1 5 ] ^co^|^^±3zl!<Og^, ^rCQft&^g^J, 2Rf 
[0016] 

[*PJC9iateC0Jgffi] (HJfeMl) Ti (OPr* ) 4 
{OPr j li>r y^n^df-^Sr^-T} , C 3 H 7 O 
H, Hi 0*3cJ:t>* (Me) 4 NOH {Melt^^s^^: 



(T i Oz y/u) ^frAi&^^&rir y V LT 



( 5 ) #HH¥l 1 -2 9 2 5 3 7 

8 

[0 0 1 7 ] 







Ti (OPr 1 > * 


Ca H, OH 


H 3 O 


(Me) 4 NOH 


1 


1.0 0 


2.0 0 


1 6 0 


1.0 0 


2 


1.0 0 


2.0 0 


] 6 0 


0.7 5 


3 


1.0 0 


2.0 0 


1 6 0 


0.5 0 


4 


1.0 0 


2.0 0 


1 6 0 


0.4 6 


5 


1,0 0 


2.0 0 


1 6 0 


0. 4 5 


6 


1. 0 0 


2.0 0 


1 6 0 


0.2 5 


7 


1.0 0 


2.0 0 


1 G 0 


0.2 0 



[0018] 
[*2] 





T i 0, '/JM&ttSBL 






i 


m 


mm 


2 




mm 


3 






4 


mm 


mm 


5 




mm C2o#&> 


6 




mm (a. 5itmi) 


7 




*aw (i o*mio 



20 f§£^4 i-^1~ 0 
[0 0 2 1 ] 
[*3] 







T i COH) * 


H 2 O 


(Me) a NOH 


1 1 


1. 0 0.. 


8 5.0 


1.0 0 


1 2 


1.0 0 


8 5. 0 


0.7 5 


1 3 


1.0 0 


8 5. 0 


0.5 0 


1 4 


1.0 0 


8 5.0 


0.4 5 


1 5 


1.0 0 


8 5.0 


0.4 0 



[0 0 19] m l *3 e fc?J ? *2 td^i-^»*SSS:JLT;ba> 
co^e/Hfc^O. 4 5 — 0. 4 6<^>0ftc, *DzK5MI?R^"e 
i-^^t^^b^-^ofco APffftM31fI<OT i O 

^/*^^^>-^4^CO^/UJtT-0. 2 5 — 0. 2 0 

[0 0 2 0] (H»0ij2) Scl-* T i (OH) 4 - (M 

5Tio 2 y/wmw - ^mwiz^&z&mT & 

Mt^m/T i (OH) 4 <^/uJtcoJg»£ji 1 53i»«: 
t7ofc 0 wOH»-Cfi. T i C 1 4 i;nh 4 OH 

^rAD^T®^C0pH^8(^b-CT i (OH) 4 <7>ttaB*r 
-gTSLfc. tit, WfeJxfcT i (OH) 4 <0£fc$3:£^ 

*-e«6 5 5gu-caci*L.c 1- &m*tz 0 ^ti^h, mm 

L/cT i (OH) 4 COft:®. Hi 0*3«tt/ (Me) 4 N 
OH (Mefi^^uS^Sf) ^^3iC^it^^/jr-5 



[0 0 2 2] 
[*4] 



40 







1 1 


£91 (2 


1 2 


mm a. 5 *mm 


1 3 




1 4 


(1 0B#H^) 


1 5 





50 



[0 0 2 3] ^3*5j;VS4^*i-*KJg*S:aTfc^ 
4±5t-. tl7^^9^«/Ti (OH) 4 CO 
~^Ht^0. 5 0 — 0. 4 SOjJrK:, ADfKtf«IzK#8¥KJ& 
&<DT i O t vOu^SW • *5WKfc£^tf s #&1"5^ 

Ti (OH) 4 <D*rjUlt&0. 4 SJ^T^/jr^ £ x 10 
NFB8AD««lP7K^j!¥R/CS:tToTt>, ?#e>ixST i O, y 



9 

[0 0 2 4] (JttKM 1 ) tmgJBWt L-C«flfi*ttfflE"C 

fe5p-25 (0$x7n>?yu|ig!) i 
*E*tC3 w t %\Zt£Z> X 9i^D^, (Me) 4 

NOH {Me S: (M e ) A NOH/ 

#J2 irl^C< 1 0 O^-CAPfR^aSr^ffoT, T i Oj / 

[0 0 2 5] 
[*5] 





Ti 0 2 


2 


=FW!B 


5 




1 0 




1 5 


^2M3 



[00 2 6] 31 5 \Z7F-fmtfc1&%:i:&X X 5 
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[0 0 2 7] (Htfefi«J 3 ) T i (OP r' ) 4 {OP r 
' tt-Y y^nstf^SSrSH-} tAl (OPr 1 ) s £ 
Al/Ti^/Ht#0. 0 0 2 00/1. 0 0 0(Dit 
*"Cfi-&bfcjE-&T^=i^r^ MUMe OC, H 4 O 
H {MeOte^ h^SSrSi"} ^Ditl 1 5ttR 
JSSrfxV\ C 3 H 7 OH 

10 «:IK«Te*Lt\ *^T/U3*v/K*JSS:#fco 

JxfclS^TyWn^r^ K, C 3 H 7 OH, H, O^ojzt>* 

(Me) 4 NOH iMefi^f/VSIrit} Sr*6K?S 
1-JfcspK:* 5 J; 5 fcJEflfctc:** LT *j£:7 9 * =* 

T, T i Oi y/U^^LfCo *D*#jWK/S^ 10 0 

t:icAD?a$nfc^>f /w<^{c:ijD*^«¥^% (t i o t 

20 [0 0 2 8] 
[156] 









C 3 H, OH 


H 2 0 


(Me) 4 NOH 


2 1 


1. 0 0 


2. 0 0 


1 6 0 


1.0 0 


2 2 


1. 0 0 


2. 0 0 


1 6 0 


0. 75 


2 3 


1. D 0 


2, 0 0 


1 e 0 


0. 5 0 


2 4 


1. 0 0 


2.0 0 


1 6 0 


0, 4 6 


2 5 


1. 0 0 


2.0 0 


1 6 0 


0.4 5 


2 6 


1,0 0 


2. 0 0 


1 6 0 


0, 2 5 


2 7 


1. 0 0 


2.0 0 


1 6 0 


0,2 0 



[0 0 2 9] 





not vjiotm 






2 1 


aw 




2 2 


»W 


a?a 


2 3 


aw 




2 4 


aw 




2 5 




■ais (2 o #»> 


2 6 




a*a ( 4 . 5 nmed 


2 7 







[0 0 3 0] *6*3«fctJ«S7t^-ril»*£S:S:aTfe^ 



^Sjx^cT i Oi >Ouco39! • ^3gf^&6^#ft 

-n-yo/^ST/U^ici/ K^^eyUJt-CO. 2 5 — 0. 20 

[0 0 3 1 ] (Jt««2) m«J0R»i: bTHJ6«3 tm 

IC1 5 (7?iS-&7K^^Na OHSrMtpHS:8l:L 
TT i (OH) 4 *3j;tfA 1 (OH) , CO^tfc^^r^ 

Lfc 0 »«Lfc»*S:5 0 0 < C-C2WFWHS«i 
&frV\ A 1 £ K-^LfcT i Oi *&*&?#fco t#bix 

(Me) 4 NOH (Mett^fyuMStl S: (Me) 
4 NOH/TiOi CO^ejUlt^ 1 . 0 Ofr*£J: 5 t^O 

50 Alt. t^]C< lOOtt-WMI^ttot, 



( 7 ) 

11 

[0 0 3 2] 
[«t8] 







2 




5 




1 0 




1 5 





[0 0 3 3] * 8 K^IIR^** JLT;b;^5 J: 5 ■ 
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fco 

[0 0 3 4] 



